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NMR data of all synthesized compounds

3B-[N-(2-aminoethyl)carbamoyl]cholesterol (8): 'H NMR (400 MHz, CDCl;): 8 0.64 (3H, s,
H-18-Chol), 0.83 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.88 (3H, d, J = 6.4 Hz, H-21-Chol),
0.97 (3H, s, H-19-Chol), 0.89-2.40 (30H, m, protons in cholesteryl skeleton), 2.79 (2H, br q,
H,NCH,CH,NH(CO)0), 3.20 (2H, t, H,NCH,CH,NH(CO)O), 4.46 (1H, br s, H-3-Chol), 5.04
(1H, t, HN(CH,),NH(CO)0), 5.34 (1H, br s, H-6-Chol); 3C NMR (100 MHz, CDCl;): 11.8,
18.7, 19.3, 21.0, 22.5, 22.8, 23.8, 24.2, 28.0, 28.1, 28.2, 31.8, 35.7, 36.1, 36.5, 36.9, 39.5, 39.7,
41.7, 42.3, 49.9, 56.1, 56.6, 74.3, 122.4, 139.8 (carbons in cholesteryl skeleton), 38.5, 43.2

(NH,CH,CH,NHCO,-Chol), 156.4 (CO,-Chol).
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3B-|N-(3-aminopropyl)carbamoyl]cholesterol (9): 'H NMR (400 MHz, CDCl3): 6 0.63 (3H, s,
H-18-Chol), 0.82 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.87 (3H, d, J = 6.4 Hz, H-21-Chol),
0.97 (3H, s, H-19-Chol), 0.97-2.40 (30H, m, protons in cholesteryl skeleton), 2.74 (2H, t,
H,NCH,(CH,;),NH(CO)0O), 3.22 (2H, br t, H,N(CH,),CH,NH(CO)O), 3.43 (1H, s,
H,N(CH,;);NH(CO)0), 4.44 (1H, br s, H-3-Chol), 5.07 (1H, br s, H,N(CH,),NH(CO)O), 5.33
(1H, br s, H-6-Chol); *C NMR (100 MHz, CDCls): 11.8, 18.7, 19.3, 21.0, 22.5, 22.8, 23.8, 24.2,
28.0, 28.1, 28.2, 31.6, 31.8, 35.8, 36.1, 36.5, 36.9, 39.5, 39.7, 42.2, 49.9, 56.1, 56.6, 74.2, 122 .4,
139.8 (carbons in cholesteryl skeleton), 38.9, 38.5, 31.8 (NH,(CH,);NHCO,-Chol), 156.5 (CO,-

Chol).

3B-[N-(2-(N ~(Fmoc-lysin(Boc)amide))aminoethyl)carbamoyl]cholesterol (10): '"H NMR (400
MHz, CDCl;): 8 0.63 (3H, s, H-18-Chol), 0.84 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.88 (3H,
d, J = 6.4 Hz, H-21-Chol), 0.91 (3H, s, H-19-Chol), 0.92-2.40 (35H, m, Protons in cholesteryl
skeleton and Fmoc H-9"), 1.45 (9H, s, O(CHs)3), 3.07 (2H, br s, HNCH(CH,);CH,NH), 3.27
(2H, br s, HNCH,CH,NH(CO)O), 3.34 (2H, br s, HNCH,CH,NH(CO)O), 4.10 (1H, br s, H-3-
Chol), 4.17 (1H, t, HNCH(CH,),NH), 4.35 (2H, d, CH-CH,0O(CO)), 4.41 (1H, br s,
HN(CH,),NH(CO)0), 4.69 (1H, br s, HNCH(CH,),NH), 5.28 (1H, br s, H-6-Chol), 5.67 (1H, br
s, HN(CH,),NH(CO)0), 6.87 (1H, s, HNCH(CH,),NH), 7.27 (2H, t, Fmoc H-3", Fmoc H-6"),
7.36 (2H, t, Fmoc H-2", Fmoc H-7"), 7.56 (2H, d, Fmoc H-4", Fmoc H-5"), 7.73 (2H, d, Fmoc
H-1", Fmoc H-8"); 13C NMR (100 MHz, CDCls): 11.8, 18.9, 19.2, 21.0, 22.4, 22.5, 23.8, 24.2,
28.0, 28.2, 29.6, 31.8, 31.9, 35.8, 36.2, 36.5, 36.9, 38.5, 39.5, 39.7, 42.3, 49.9, 56.1, 56.6, 74.6,
122.5, 139.6 (carbons in cholesteryl skeleton), 28.4 (CO,C(CHs);), 38.5, 399
(NHCH,CH,;NHCO,-Chol), 22.8, 31.8, 32.0, 40.5, 549 (NHCH(CH,);NHBoc), 79.3
(CO,C(CHa)3), 47.1, 67.1, 119.9, 125.1, 127.1, 127.7, 141.3, 143.8, 157.0 (carbons in Fmoc

structure), 156.3 (CO,C(CHs;);), 156.3 (CO-Chol), 172.4 (CO amide).
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3B-[N-(3-(N'-(Fmoc-lysin(Boc)amide))aminopropyl)carbamoyl|cholesterol (11): 'H NMR
(400 MHz, CDCly): & 0.64 (3H, s, H-18-Chol), 0.84 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.88
(3H, d, J = 6.4 Hz, H-21-Chol), 0.95 (3H, s, H-19-Chol), 0.95-2.40 (37H, m, protons in
cholesteryl skeleton and H-9"), 1.40 (9H, s, O(CHs;);), 3.08 (2H, br s, HNCH(CH,);CH,NH),
3.16 (2H, br s, HN(CH,),CH,NH(CO)0), 3.28 (2H, s, HNCH,(CH,),NH(CO)O), 4.11 (1H, br s,
H-3-Chol), 4.18 (1H, t, HNCH(CH,);NH), 4.36 (2H, m, CHCH,O(CO)), 4.65 (1H, s,
NHCH(CH,)4NH), 5.08 (1H, s, HN(CH,);NH(CO)O), 5.31 (1H, br s, H-6-Chol), 5.58 (1H, s,
HN(CH,);NH(CO)O), 6.84 (1H, s, HNCH(CH,),NH), 7.28 (2H, t, CH-3", CH-6"), 7.37 (2H, t,
CH-2", CH-7"), 7.57 (2H, d, CH-4", CH-53"), 7.73 (2H, d, CH-1", CH-8"); 13C NMR (100 MHz,
CDCly): 11.9, 18.7, 19.3, 21.0, 22.5, 22.6, 23.8, 24.3, 28.0, 28.1, 29.6, 31.8, 31.9, 35.8, 36.2,
36.5, 36.9, 38.5, 39.5, 39.7, 42.3, 49.9, 56.1, 56.7, 74.5, 122.6, 139.7 (carbons in cholesteryl
skeleton), 28.5 (CO,C(CHj3)3), 28.3, 37.3, 39.5 (NH»(CH,);NHCO,-Chol), 22.8, 30.0, 32.2, 40.1,
55.0 (NHCH(CH,)sNHBoc), 79.3 (CO,C(CHs)s), 47.2, 67.1, 120.0, 125.1, 127.1, 127.7, 141.3,
143.8, 156.9 (carbons in Fmoc structure), 156.3 (CO,C(CHs);), 156.3 (CO-Chol), 172.1 (CO

amide).

3B-[N-(2-(V ~(lysin(Boc)amide))aminoethyl)carbamoyl|cholesterol (12): 'H NMR (400 MHz,
CDCl;): 6 0.64 (3H, s, H-18-Chol), 0.83 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.88 (3H, d, J =
6.4 Hz, H-21-Chol), 0.97 (3H, s, H-19-Chol), 0.97-2.40 (36H, m, protons in cholesteryl
skeleton), 1.40 (9H, s, O(CHj);), 3.08 (2H, br s, HNCH(CH,);CH,NH), 3.28 (2H, br s,
HNCH,CH,NH(CO)O0), 3.34 (3H, br s, HNCH,CH,NH(CO)O and H,NCH(CH,)sNH), 4.44 (1H,
br s, H-3-Chol), 4.63 (1H, s, HN(CH;),NH(CO)O), 5.21 (1H, s, HN(CH,),NH(CO)0), 5.33 (1H,
br s, H-6-Chol), 7.62 (1H, br s, H,NCH(CH,),NH); 13C NMR (100 MHz, CDCl;): 11.8, 18.7,
19.3, 21.0, 22.5, 22.8, 23.8, 24.3, 28.1, 28.2, 29.8, 31.8, 35.8, 36.2, 36.5, 36.9, 38.5, 39.5, 39.7,

42.3, 50.0, 56.1, 56.7, 74.8, 122.5, 139.8 (carbons in cholesteryl skeleton), 28.4 (CO,C(CHj3)3),
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39.5, 40.1 (NHCH,CH,NHCO,-Chol), 22.8, 28.0, 34.4, 41.1, 55.0 (NH,CH(CH,):NHBoc), 79.1

(CO,C(CHs)3), 156.1 (CO,C(CHs)s), 156.7 (CO,-Chol), 175.8 (CO amide).

3B-IN-(3-(N'-(lysin(Boc)amide))aminopropyl)carbamoyl]cholesterol (13): 'H NMR (400
MHz, CDCl;): 6 0.64 (3H, s, H-18-Chol), 0.83 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.88 (3H,
d, J = 6.4 Hz, H-21-Chol), 0.97 (3H, s, H-19-Chol), 0.97-2.40 (37H, m, protons in cholesteryl
skeleton), 1.40 (9H, s, O(CHs);), 3.07 (2H, br s, H,NCH(CH,);CH,NH), 3.15 (2H, br s,
HN(CH,),CH,NH(CO)O), 3.27 (3H, br s, HNCH,(CH,),(CO)O and H,NCH(CH,)sNH), 3.59
(1H, s, HN(CH;);NH(CO)O), 4.43 (1H, br s, H-3-Chol), 4.80 (1H, s, H,NCH(CH,);NH), 5.33
(1H, br s, H-6-Chol), 5.38 (1H, br s, HN(CH,);NH(CO)0), 7.85 (1H, s, H,NCH(CH,);NH); '*C
NMR (100 MHz, CDCls): 11.8, 18.7, 19.3, 21.0, 22.8, 22.5, 23.8, 24.3, 28.0, 28.1, 28.2, 31.8,
31.9,35.8,36.2,36.5,37.0, 39.5, 39.7, 42.3, 42.3, 50.0, 56.1, 56.7, 74.3, 122.4, 139.9 (carbons in
cholesteryl skeleton), 28.4 (CO,C(CHs)s), 28.4, 37.6, 38.6 (NH,(CH,);NHCO,-Chol), 22.8, 29.7,
33.1, 40.0, 54.4 (NH,CH(CH,)sNHBoc), 79.1 (CO,C(CHs;)3), 156.2 (CO,C(CHjs)3), 156.3 (CO,-

Chol), 156.6 (CO amide).

3B-IN-2-(N~(N",N",N" ,-trimethylammonium-lysin(Boc)amide))

aminoethyl)carbamoyl]cholesterol (14): 'H NMR (400 MHz, CDCl; + 5 drops of CD;0D): 6
0.64 (3H, s, H-18-Chol), 0.83 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.88 (3H, d, J = 6.4 Hz, H-
21-Chol), 0.96 (3H, s, H-19-Chol), 0.96-2.40 (34H, m, protons in cholesteryl skeleton), 1.40
(9H, s, O(CH3)3), 3.09 (4H, br s, H,NCH(CH,);CH,NHBoc and HNCH,CH,NH(CO)0O), 3.28
(9H, br s, N*(CHs);), 3.51 (2H, br s, HNCH,CH,;NH(CO)O), 4.43 (1H, br s, H-3-Chol), 4.84
(1H, br s, HNCH,CH,NH(CO)O), 4.98 (1H, br s, H,NCH(CH,);,NHBoc), 5.18 (1H, br s,
HNCH,CH,NH(CO)0), 5.32 (1H, br s, H-6-Chol), 6.03 (1H, br s, NCH(CH,),NH); 13C NMR

(100 MHz, CDCl; + 5 drops of CD;OD): 11.7, 18.6, 19.2, 20.9, 22.4,22.7,23.7, 24.2, 27.9, 28.0,
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28.1, 31.7, 31.8, 35.7, 36.1, 36.4, 36.9, 39.4, 39.6, 42.2, 49.9, 56.0, 56.6, 73.5, 122.4, 139.7
(carbons in cholesteryl skeleton), 28.3 (CO,C(CHjs)3), 38.4, 39.6 (NH(CH,),NHCO,-Chol), 22.3,
29.6, 36.4, 39.8, 74.3 ((CH;);N*CH(CH,)sNHBoc), 52.4 ((CH3);N"), 79.2 (CO,C(CHs)3), 156.5

(CO,C(CHs)3), 156.6 (CO,-Chol), 172.6 (CO amide).

3B-IV-B-(N~(N",N",N"' ~trimethylammonium-lysin(Boc)amide))

aminopropyl)carbamoyl]cholesterol (15): '"H NMR (400 MHz, CDCls): 4 0.61 (3H, s, H-18-
Chol), 0.80 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.85 (3H, d, /= 6.4 Hz, H-21-Chol), 0.94 (3H,
s, H-19-Chol), 1.01-2.25 (34H, m, protons in cholesteryl skeleton), 1.36 (9H, s, CO,(CHjs);),
1.05 (4H, m, NHCHCH,(CH,),CH,NHBoc), 1.50 (2H, m, NHCH,CH,CH,NHCO,-Chol), 1.79
(2H, m, NHCHCH,(CH,);NHBoc), 3.00 (2H, m, NH(CH,),CH,NHCO,-Chol), 3.12 (2H, m,
(NHCH(CH,);)CH,NHBoc), 3.18 (9H, s, (CH3);N"), 3.27 (2H, m, NHCH,(CH;),NHCO,-Chol),
3.33 (1H, br m, NHCH(CH,);NHBoc), 4.38 (1H, br s, H-3-Chol), 5.29 (1H, br s, H-6-Chol); '*C
NMR (100 MHz, CDCI3): 11.8, 18.7, 19.3, 21.0, 22.5, 22.8, 23.8, 24.3, 28.0, 28.1, 28.2, 31.8,
31.9,35.8,36.2,36.5, 36.9, 39.5, 39.7, 40.5, 42.3, 50.0, 56.1, 56.7, 74.7, 122.6, 139.7 (carbons in
cholesteryl skeleton), 28.4 (CO,C(CHjs)3), 28.4, 38.5, 39.8 (NH(CH,);NHCO,-Chol), 23.2, 29.6,
31.7, 40.4, 77.2 ((CH;3);N"CH(CH,)sNHBoc), 53.2 ((CH3);N*), 79.2 (CO,C(CHs;)3), 156.3

(CO,C(CH;)3), 157.0 (CO,-Chol), 172.3 (CO amide).

3B-IN-2-(N“(N"-(N'"",N""-diBoc(guanidinyl-lysin(Boc)amide))))

aminoethyl)carbamoyl]cholesterol (16): 'H NMR (400 MHz, CDCl;): & 0.64 (3H, s, H-18-
Chol), 0.83 (6H, d, J= 6.5 Hz, H-26, H-27-Chol), 0.88 (3H, d, /= 6.4 Hz, H-21-Chol), 0.96 (3H,
s, H-19-Chol), 0.96-2.40 (32H, m, protons in cholesteryl skeleton), 1.45 (27H, s, O(CHs);), 3.07
(2H, br s, HNCH(CH,);CH,NH), 3.26 (2H, br s, HNCH,CH,NH(CO)O), 3.29 (1H, br s,

HNCH(CH,),NH), 3.39 (2H, br s, HNCH,CH,NH(C0)0), 4.10 (2H, q, HNCHCH,(CH,);NH),
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4.38 (1H, br s, HNCH,CH,NH(CO)O), 4.40 (1H, br s, HNCH,CH,NH(CO)O), 4.41 (1H, br s,
H-3-Chol), 4.62 (1H, s, HNCH(CH,)4NH), 5.27 (1H, br s, HNCH(CH,);NH), 5.29 (1H, br s,
HN(C=N)NH), 5.33 (1H, br s, H-6-Chol); 13C NMR (100 MHz, CDCl;): 11.8, 18.7, 19.3, 21.0,
22.5,22.8,23.8, 24.3, 28.0, 28.1, 28.2, 31.2, 31.8, 35.8, 36.2, 36.5, 36.9, 38.5, 39.5, 39.7, 42.3,
50.0, 56.1, 56.7, 74.4, 122.5, 139.8 (carbons in cholesteryl skeleton), 28.0, 28.2, 28.4
(3xCO,C(CH3)3), 38.5, 40.1 (NHCH,CH,NHCO,-Chol), 23.8, 29.6, 31.9, 399, 545
(NHCH(CH,)sNHBoc), 79.4, 80.7, 84.1 (3xCO,C(CHs)s3), 152.6, 156.5, 156.6 (3xCO,C(CHs)5),

156.0 (NH(C=NBoc)), 156.0 (CO,-Chol), 171.2 (CO amide).

3B-IV-B-(N~(N"-(N""",N"""-diBoc(guanidinyl-lysin(Boc)amide))))

aminopropyl)carbamoyl]cholesterol (17): '"H NMR (400 MHz, CDCls): 4 0.64 (3H, s, H-18-
Chol), 0.82 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.88 (3H, d, /= 6.4 Hz, H-21-Chol), 0.98 (3H,
s, H-19-Chol), 1.05-2.33 (32H, m, protons in cholesteryl skeleton), 1.40, 1.45, 1.47 (27H, s,
3xCO,(CHs);), 1.62 (2H, m, HNCH(CH,),CH,CH,NHBoc), 183 (4H, m,
HNCH(CH,),(CH,),NHBoc), 1.99 (2H, m, NHCH,CH,CH,NHCO,-Chol), 3.08-3.28 (6H, m,
(NHCH,CH,CH,NHCO,-Chol) and (NHCH(CH,);CH,NHBoc)), 4.44 (1H, br s, H-3-Chol), 4.50
(1H, s, HNCH(CH;)sNHBoc), 5.34 (1H, br s, H-6-Chol), 4.61, 5.15, 7.14, 8.74, 11.32 (5H, s
5xNH); 13C NMR (100 MHz, CDCl3): 11.9, 18.7, 19.4, 21.0, 22.6, 22.6, 23.8, 24.3, 28.0, 28.3,
29.8,31.4,31.9,35.8, 36.2, 36.6, 37.0, 38.6, 39.5, 39.7, 40.2, 50.0, 56.1, 56.7, 74.3, 122.4, 139.9
(carbons in cholesteryl skeleton), 28.1, 28.2, 284 (3xCO,C(CHj);), 29.6, 37.4, 38.6
(NH(CH,);NHCO,-Chol), 22.8, 31.3, 31.9, 42.1, 54.5 (NHCH(CH,)sNHBoc), 79.4, 79.1, 84.0
(3xCO,C(CHj3)3), 1554, 156.0, 156.6 (3xCO,C(CHsj)3), 156.0 (NH(C=NBoc)), 156.0 (CO,-

Chol), 171.2 (CO amide).



3B-[N-(2-(N “lysinamide)aminoethyl)carbamoyl]cholesterol (1A): 'H NMR (400 MHz, CDCl;
+ 10 drops of CD;0D): 6 0.53 (3H, s, H-18-Chol), 0.72 (6H, d, J = 6.5 Hz, H-26, H-27-Chol),
0.77 (3H, d, J = 6.4 Hz, H-21-Chol), 0.86 (3H, s, H-19-Chol), 0.86-2.40 (42H, m, protons in
cholesteryl skeleton), 2.77 (2H, t, HNCH,CH,NH(CO)O), 3.09 (2H, m, H,NCH(CH,);CH,NH,),
3.22 (2H, br t, HNCH,CH,NH(CO)O0), 3.67 (1H, br t, H,NCH(CH,)4NH,), 4.27 (1H, br s, H-3-
Chol), 5.21 (1H, br s, H-6-Chol); '3C NMR (100 MHz, CDCI; + 10 drops of CD;0D): 11.5,
18.4, 19.0, 21.5, 22.2, 22.5, 23.6, 24.0, 27.7, 28.0, 30.3, 31.6, 35.6, 35.9, 36.3, 36.7, 38.2, 39.5,
39.7, 42.1, 49.8, 55.9, 56.5, 74.5, 122.3, 139.5 (carbons in cholesteryl skeleton), 38.7, 39.5
(NHCH,CH,NHCO,-Chol), 26.0, 30.0, 34.4, 39.3, 52.6 (NH,CH(CH,)4sNH,), 157.0 (CO,-Chol),

169.1 (CO amide).

3B-INV-(3-(N “lysinamide)aminopropyl)carbamoyl]cholesterol (4A): 'H NMR (400 MHz,
CDCl; + 10 drops of CD;0D): 6 0.60 (3H, s, H-18-Chol), 0.78 (6H, d, J = 6.5 Hz, H-26, H-27-
Chol), 0.84 (3H, d, J = 6.4 Hz, H-21-Chol), 0.93 (3H, s, H-19-Chol), 0.93-2.40 (43H, m, protons
in cholesteryl skeleton), 2.62 (2H, t, HNCH,(CH,),NH(CO)O), 3.08 (2H, br s,
HN(CH,),CH,NH(CO)O0), 3.20 (3H, br m, H,NCH(CH,),NH, and H,NCH(CH,);CH,NH,), 4.38
(1H, br s, H-3-Chol), 5.24 (1H, br s, H-6-Chol), 5.56 (1H, br s, HN(CH,);NH(CO)O); '3C NMR
(100 MHz, CDCl; + 10 drops of CD;0OD): 11.9, 18.7, 19.4, 21.0, 22.6, 22.9, 23.9, 24.3, 28.0,
28.2, 28.3, 31.8, 35.8, 36.2, 36.6, 37.0, 39.5, 39.7, 42.3, 50.0, 56.1, 56.7, 74.3, 122.5, 139.9
(carbons in cholesteryl skeleton), 38.6, 39.5 (NH(CH,);NHCO,-Chol), 24.1, 29.7, 35.8, 39.5,

53.5 (NH,CH(CH,):NH,).



3B-IN-2-(N«(N",N",N" ,-trimethylammonium-

lysinamide))aminoethyl)carbamoyl]cholesterol (2A): '"H NMR (400 MHz, CDCl; + 10 drops
of CD;0D): & 0.62 (3H, s, H-18-Chol), 0.83 (6H, d, J= 6.5 Hz, H-26, H-27-Chol), 0.86 (3H, d, J
= 6.4 Hz, H-21-Chol), 0.94 (3H, s, H-19-Chol), 0.94-2.40 (36H, m, protons in cholesteryl
skeleton), 3.18 (9H, br s, N*(CH;);), 3.36 (2H, br s, NCH(CH,);CH,NH,), 3.52 (2H, br s,
HNCH,CH,NH(CO)O), 4.27 (2H, br s, HNCH,CH,NH(CO)O0), 4.37 (1H, br s, H-3-Chol), 4.47
(1H, br s, HNCH,CH,NH(CO)O), 4.57 (1H, br s, HNCH,CH,NH(CO)O), 5.30 (1H, br s, H-6-
Chol); '*C NMR (100 MHz, CDCl;): 11.8, 18.8, 19.3, 21.0, 22.6, 22.8, 23.9, 24.3, 28.0, 29.7,
31.8, 35.8, 36.2, 36.5, 39.7, 39.4, 42.3, 43.1, 49.9, 56.2, 56.7, 74.1, 122.5, 139.8 (carbons in
cholesteryl skeleton), 38.4, 39.0 (NHCH,CH,CO,-Chol), 52.2 ((CH3);N"), 29.7, 38.5, 39.5, 74.5

((CH3);N*CH(CH,)4NH,), 156.6 (CO,-Chol), 166.3 (CO amide).

3B-IV-3-(N~(N",N",N" ~trimethylammonium-

lysinamide))aminopropyl)carbamoyl|cholesterol (5A): 'H NMR (400 MHz, CDCI; + 5 drops
of CD;0D): & 0.60 (3H, s, H-18-Chol), 0.77 (6H, d, J = 6.4 Hz, H-26, H-27-Chol), 0.83 (3H, d, J
= 6.4 Hz, H-21-Chol), 0.92 (3H, s, H-19-Chol), 1.04-2.50 (34H, m, protons in cholesteryl
skeleton), 1.65 (m, 2H, NHCH,CH,CH,NHCO,-Chol), 1.91 (m, 4H, NCHCH,(CH,),CH,;NH,),
2.80 (m, 2H, NCHCH,(CH,);NH,) 3.07 (m, 2H, NHCH,CH,CH,NHCO,-Chol), 3.14 (9H, br s,
N*(CH3)3), 3.23 (m, 2H, NHCH,CH,CH,NHCO,-Chol), 3.35 (m, 2H, NCH(CH,);CH,NH,),
4.15 (2H, br s, NCH(CH,)4NH,), 4.46 (1H, br s, H-3-Chol), 5.27 (1H, br s, H-6-Chol); *C NMR
(100 MHz, CDCl; + 5 drops of CD;0D): 11.7, 18.6, 19.2, 20.9, 22.4, 22.7,23.7, 24.2, 28.4, 28.8,
29.6,31.7,31.8, 35.7,36.1, 36.4, 36.8, 39.4, 39.6, 42.2, 43.0, 49.8, 56.0, 56.6, 73.9, 122.4, 139.7
(carbons in cholesteryl skeleton), 27.9, 38.3, 38.9 (NH(CH,);NHCO,-Chol), 52.1 ((CH3);N"),

25.4,29.3, 29.6, 39.3, 74.3 ((CH;3);N*CH(CH,)4NH,), 156.7 (CO,-Chol), 166.0 (CO amide).



3B-[N-(2-(N ~(/V"'-guanidinyl-lysinamide))aminoethyl)carbamoyl]cholesterol (3A): '"H NMR
(400 MHz, CDCly): & 0.61 (3H, s, H-18-Chol), 0.83 (6H, d, J = 6.5 Hz, H-26, H-27-Chol), 0.88
(3H, d, J = 6.4 Hz, H-21-Chol), 0.97 (3H, s, H-19-Chol), 0.97-2.50 (41H, m, protons in
cholesteryl skeleton), 3.30 (2H, br s, HNCH(CH,);CH,NH;), 4.10 (4H, br s,
HNCH,CH,NH(CO)O and HNCH,CH,NH(CO)O0), 4.33 (1H, br s, HNCH(CH,)sNH,), 4.45 (1H,
br s, H-3-Chol), 5.28 (1H, br s, H-6-Chol), 5.59 (1H, HNCH(CH,)4NH,); '*C NMR (100 MHz,
CDCly): 11.9, 18.7, 19.1, 19.4, 22.6, 22.8, 23.8, 24.0, 28.0, 29.4, 29.7, 30.6, 31.9, 35.7, 36.2,
36.5, 36.8, 38.5, 39.5, 42.3, 44.8, 50.9, 56.2, 56.6, 74.5, 122.5, 139.6 (carbons in cholesteryl
skeleton), 38.5, 41.1 (NH(CH,),NHCO,-Chol), 22.7, 28.7, 30.6, 41.5, 53.4 (NHCH(CH,),NH,),

156.2 (CO,-Chol), 161.4 (NH,C=N(NHCHCO)), 174.5 (CO amide).

3B-IN-(3-(N ~(N""-guanidinyl-lysinamide))aminopropyl)carbamoyl|cholesterol  (6A): 'H
NMR (400 MHz, CDCl; + 5 drops of CD;0D): 6 0.59 (3H, s, H-18-Chol), 0.78 (6H, d, J = 6.6
Hz, H-26, H-27-Chol), 0.83 (3H, d, J = 6.4 Hz, H-21-Chol), 0.91 (3H, s, H-19-Chol), 0.99-2.26
(34H, m, protons in cholesteryl skeleton), 1.43 (m, 4H, NHCHCH,CH,CH,CH,;NH,), 1.75 (m,
2H, NCHCH,(CH,);NH;), 191 (m, 2H, NHCH,CH,CH,NHCO,-Chol), 3.30 (m, 4H,
(NHCH(CH,);CH,NH,) and (NHCH,(CH;),NHCO,-Chol)), 3.32 (m, 2H,
NH(CH,),CH,NHCO,-Chol), 4.34 (1H, br s, H-3-Chol), 5.23 (1H, br s, H-6-Chol); '*C NMR
(100 MHz, CDCIl; + 5 drops of CD;0D): 11.7, 18.5, 19.1, 20.9, 22.4, 22.7, 23.7, 24.1, 27.9, 28.0,
28.1, 31.68, 31.73, 35.7, 36.0, 36.4, 36.8, 39.3, 39.6, 42.1, 49.9, 55.9, 56.5, 74.3, 122.4, 139.6
(carbons in cholesteryl skeleton), 29.2, 38.4 (NH(CH,);NHCO,-Chol), 23.7, 27.9, 31.7, 39.4,

53.3 (NHCH(CH,)sNH,), 156.8 (CO,-Chol), 159.3 (NH,C=NH(NHCHCO)), 175.9 (CO amide).



TH, 13C NMR and HR-ESI-MS Spectra of All Synthesized Compounds

WR-NMR187 Wuttiphong WK(1)-24 (20 mg, CDC13)
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'"H NMR Spectrum (400 MHz, CDCl;) of 3B3-[N-(2-aminoethyl)carbamoyl]cholesterol (8)

WR-NMR187 Wuttiphong WK (1)-24 (20 mg, CDC1l3)
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BC NMR Spectrum (100 MHz, CDCl5) of 3B-[N-(2-aminoethyl)carbamoyl]cholesterol (8)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/10/2015 12:39:51 PM
Analysis Name  D\Data\Boon-ek\ESNBY-HRMS-125. (pos ).d
Method tune_wide.m Operator  RU
Sample Name WK {1)-24 Instrument  micrOTOF 821375010411
Comment
Acquisition Parameter S SES o
Source Type ESI len Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Sat Dry Heater 180 *C
Scan Begin 50 miz Set Capilary 4500 v Sel Dry Gas 4,0 Umin
Scan End 3000 miz Set End Plate Offset  -500V Set Divert Valve Waste
Intens. +M5. 0 2min #10]
x10%
257
| E 1+
2(:_ 4734103
1.5
1.04
0.5
00 ; ’ ; ; : ; | - 4953025 : : .
400 420 440 450 480 500 520 540 miz
Meas. m/z # lon Formula m/z  er Meanrdb N-Rulee”  mSigm Stdl  Sid Stdl S Sd
[ppm] e Conf a Mean Varho mfz Comb
[ppm] miz m  Diff Dev
389351742 1 C27TH4S5 369351578 0.4 01 55 ok éven 7.7 130 0.3 4.0 06 8427
1 C2TH4S 359.351578 04 0155 ok even 7.7 130 0.3 40 06 B427
1 C25H46Na 369 349172 7.0 £6 25 ok even 44 T4 25 a5 05 8427
473410269 1 CIOHS3N202 473410155 0.2 01 55 ok aven 21 332 03 11 07 8427
2 CI5SH53 473414178 a3 85 9.5 ok even 219 338 4.0 106 08 1000.0
1 C30H53N202 473410155 0.2 £1 55 ok even 21 32 03 11 0.7 B42.7
2 CA5H53 473414178 8.3 85 95 ok Even 21.9 38 40 108 0.9 10000
1 CAIH34Na 473411772 -3.2 34 65 ok even 10.5 16.0 16 50 0.9 8427
2 C2BHS4N2ZNG0O2 473 407750 53 52 2.5 ok even 132 219 25 X3 0.7 8096
1 C30H53N202 473410155 0.2 041 55 ok even 21 32 03 1.1 0.7 Ba427
1 C28H54N2Na02 473407750 5.3 52 25 ok even 132 19 25 68 0.7 9096
Bruker Compass DalaAnalysis4 1 printed. 1/21/2016 2.29.53 PM ~ by, RU tof 1

HR-ESI-MS Spectrum of 3B-[N-(2-aminoethyl)carbamoyl]cholesterol (8)
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WR-NMR284  Wuttiphong  WK(1)-155 (15 mg, CDC13)
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'H NMR Spectrum (400 MHz, CDCls) of 3B3-[N-(3-aminopropyl)carbamoyl]cholesterol (9)

WR-NMR284 Wuttiphong WK (1l)-155 (15 mg, CDC13)
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3C NMR Spectrum (100 MHz, CDCl;) of 3B-[N-(3-aminopropyl)carbamoyl]cholesterol (9)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/21/2016 11:20:48 AM
Analysis Name  D:\Data\Boon-ek\ESI\BY-HRMS-146 (pos).d
Method tune_wide.m Operator RU
Sample Name WK (1)-155"160/117 Instrument micrOTOF B213750.10411
Comment
Mqulllﬂun_P_a?nmater B . o - . _
Source Type ESI lon Polarity Positive Sel Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 °C
Scan Begin 50 m/z Sel Capillary 4500 Vv Set Dry Gas 4.0 Umin
Scan End 3000 miz Sel End Plate Offset 500V Set Divert Valve Waste
Intens. +MS, 1.1min #64]
x108
Fe
ch 1+ L
369,3606 HIPI
2: 1+
] 973.8472
1]
300 400 500 600 700 800 900 miz
Meas. m/z # lon Formula miz  er Mean rdb N-Rulee mSigm Stdl  Std Stdl  Std  Std
[ppm] er Conf a Mean VarNo miz Comb
(ppm] m/z . Diff  Dev
369.360621 1 C21H45N40 369.358789 5.0 32 15 ok even B80.4 1149 15 475 21 8427
1 C21H45N40 369.358789 -5.0 32 15 ok even 804 1149 15 475 21 8427
487 431774 1 CITH43 487.335928 1966 -1845 165 ok even 70.2 868 94.9 269 26 BTA7
2 C36HS55 487420828 40  -20 95 ok even 751 941 16 291 26 5314
3 CI5H6T 487 523729 -188.7 1905 25 ok even 80.1 1016 8929 314 26 8826
4 C3I5H510 487303443 -TBE -T66 105 ok even 80.7 102.0 374 36 26 71788
5 C34H51N2 487404676 -556 -53.7 105 ok even 82,9 1059 262 azr 24 T446
6 C34HE30  487.487343 -1140 1159 35 ok even 856 1096 566 339 26 8334
7 C34H4702  487.35T057 -1533 -151.2 115 ok even 852 110.0 738 341 25 8636
B CA3HEINZ  487.498576 -137.0 1388 35 ok even 878 1136 677 351 24 8567
8 C33H4TN20 487.368291 -130.2 -1283 115 ok even 884 1140 626 353 24 B48.4
10 C33H5902 487 450958 394 413 45 ok even 911 117.7 202 365 25 137
11 C32H59N20 487462191 624 642 45 ok even 933 1218 313 T 24 7814
12 C32H43N202 487.331905 -2049 -2029 125 ok even 939 1221 930 379 23 9024
13 C32H5503 487414572 353 -333 55 ok even 96.7 1259 16.3 391 25 T246
14 CI1HS5N202 487 425805 122 104 55 ok even 989 1300 52 403 24 6475
15 CI0HE304 487 472087 827 B46 -05 ok even 107.1 1423 413 442 25 8288
Bruker Compass DataAnalysis 41 printed: 1/21/20162:3911PM by RU “Hofd

HR-ESI-MS Spectrum of 33-[ N-(3-aminopropyl)carbamoyl]cholesterol (9)
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WR-NMR188 Wuttiphong WK(1l)-47 (20 mg, CDC13)
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'"H NMR Spectrum (400 MHz, CDCls) of 3B-[N-(2-(N ~(Fmoc-lysin(Boc)amide))aminoethyl)
carbamoyl]cholesterol (10)

13C-NMR WR-NMR188 Wuttiphong WK (1l)-47 (20 mg, CDC13)
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BC NMR Spectrum (100 MHz, CDCl5) of 3B-[N-(2-(N ~(Fmoc-lysin(Boc)amide))aminoethyl)
carbamoyl]cholesterol (10)
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~ Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/10/2015 12:36:15 PM
Analysis Name D:\Data\Boon-ek\ESNBY-HRMS-124. (pos ).d
Method tune_wide.m Operator RU
Sample Name WK (1)-31 Instrument micrOTOF 8213750.10411
Comment
Acquisition Parameter .
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 °C
Scan Begin 50 m/z Sel Capillary 4500 V Set Dry Gas 4.0 Umin
Scan End 3000 miz Sel End Plate Offset  -500V Set Divert Valve Waste
Intens. +MS. 0.2min #10
:||:1f)5
6;
1+
4 9455088
z_
5 701563 i
400 600 800 1000 1200 miz
Meas. m/z # lon Formula miz  er Mean rdb N-Rulee”  mSigm Stdl  Sid  Stdl  Std  Std
[ppm] err Conf a Mean VarNe m/z Comb
[ppm) m/z m  Diff Dev
9456083849 1 C53H8INGOT 945605955 a 2.7 165 ok even 50 54 2.6 15 08 9341
2 C57THa5011 945608640 0.2 02155 ok even 8.7 113 0.6 35 11 B316
3 C58HB1N4OT 945609977 -1.2 16205 ok even 186 204 16 5.7 1.0 951.2
4 CTOHTTN2 945608127 08 03335 ok even 811 80.1 07 225 12 9874
1 C53HBINGOY 945605955 31 27165 ok even 50 54 28 1.5 08 9341
2 C5THa5011 945608640 02 02155 ok even 87T 1.3 06 35 11 8316
3 CS8HBINAOT 945609077  -12 16205 ok even 186 204 16 57 10 9512
4 CTOHTTNZ 945608127 -08  -03 335 ok even 811 801 07 225 12 9874
1 C55H86Na011 945606234  -28  -2.3 125 ok even 42 44 22 14 1.0 6433
2 C56HB2N4Na07 845607572 14  -1.0175 ok even 74 17 1.0 2.1 09 5807
3 CE1HB2N2NaO5 945611594  -29 34215 ok even 308 327 32 9.0 11 859.0
4 C48HO0Na016 845612108 34 39 35 ok even 395 450 7 120 09 8981
5 C68HTBN2Na 945605721  -33 28 305 ok even 689 688 28 191 12 9176
1 CTOHTTNZ 945608127 0.8 0.3 335 ok aven 81.1 8041 0.7 225 1.2 9874
1 C4BHOONaO16 945612108  -34 39 35 ok even 395 450 37 120 09 8981
2 C6BH7BN2Na 945605721  -33  -28 305 ok even 689 68.8 28 194 12 9176
Bruker Compass DataAnalysis 4.1 “printed: 12172016 227.50PM by RU 1of1

HR-ESI-MS Spectrum of 33-[N-(2-(N “(Fmoc-lysin(Boc)amide))aminoethyl)carbamoyl]
cholesterol (10)
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WR-NMR310 wuttipong WK (2)-64 (13 mg, CDC13)
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'H NMR Spectrum (400 MHz, CDCls) of 3B-[N-(3-(N'-(Fmoc-lysin(Boc)amide))aminopropyl)
carbamoyl]cholesterol (11)

WR-NMR310 wuttipong WK(2)-64 (13 mg, CDC13)
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I3C NMR Spectrum (100 MHz, CDCl;) of 3B-[N-(3-(N'-(Fmoc-lysin(Boc)amide))aminopropyl)
carbamoyl]cholesterol (11)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/21/2016 11:26:10 AM
Analysis Name  D:\Data\Boon-eK\ESI\BY-HRMS-147 (pos).d
Method tune_wide.m Operator RU
Sample Name WK (1)-170/55-59 Instrument  micrOTOF 8213750.10411
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Sel Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 *C
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Umin
Scan End 3000 miz Set End Plate Offset  -500V Set Divert Valve Waste
Intens, - 0.1min #3
i +MS, 0
3.
] 1+
959.6247
2.
14 1+ 1+
0 .29?11'_134; e 1_' SRS J‘a?.:?1s:.l. i - - L l-n.'l:..l.. Jl I.u ey A -:n! = I-al.I. I 110?5-32'2?| - . s S i,
300 400 500 600 700 BOO 00 1000 1100 1200 miz
Meas. m/z # lon Formula miz er Mean rdb N-Rulee™ mSigm Stdl  Std Stdl  Sid  Std
[ppm] e Conf a Mean VarNo m/z Comb
[ppm] miz m  Diff Dev
959.624708 1 C58HB7011 959 624290 04 09155 ok even 41 55 1.1 30 14 7091
2 C5THB4N4NaQT 959623222 -1.5 21175 ok even 66 99 22 42 1.5 ax.2
3IC59HB3INA0OT  959.625627 1.0 04205 ok even 1.4 114 09 41 1.5 7220
4 C56HBBNaO11 959621884 .28  -34125 ok even 130 158 34 52 1.4 86877
5 CE2HB4N2Na0Ss 959627245 -26 22215 ok even 230 219 2.2 66 15 8696
6 C49H92Na016 959627758  -32 27 35 ok even 482 558 27 153 1.3 9546
7 CEIHBONZNa 959621371 35 -39 305 ok aven 60.7 564 is 158 16 9709
B CTIHTONZ 959623777 1.0 -1.4 335 ok even 729 673 16 189 16 9500
1 C58HBTO11 859 624290 04 09155 ok even 41 55 11 3.0 14 7091
2 C57THB4N4NaOT7 959623222 -1.5 21175 ok even 66 99 2.2 42 15 812
3 C59HB3INAOT 959 625627 10 04205 ok even 114 1141 09 a1 1.5 7220
4 C56HA8Na0O11 959621884 29  -34125 ok even 13.0 158 34 52 14 887.7
5 CE2HB4AMN2Na0S 959.627245 26 22215 ok even 230 219 22 66 15 8696
6 C49H92Na016  959.627758 -32 27 35 ok even 482 558 27 153 13 95486
7 CEOHA0NZNa 959621371 -35  -39305 ok even 60.7 56.4 39 158 16 9709
8 CTIHTENZ 959623777 1.0 -1.4 335 ok even 729 67.3 16 189 16 8500
1 C5THB4N4NAOT 959.623222 -1.5 21175 olc even 66 99 22 42 15 7707
2 CBOHBSN2Na205 959.624839 01 -04 185 ok even 126 125 09 46 15 6779
3 C56H88Na011 959621884 29 34125 ok even 13.0 158 34 £2 14 8446
4 C55HB5N4Na207 959620816 41 46145 ok even 150 200 4.5 6.6 14 8965
5 C62HB4NZNaO5 959627245 -26 22215 ok even 230 219 22 66 15 8234
6 C49H92Na0O16 950627758 =32 27 35 ok even 482 558 27 153 1.3 9258
7 CE9HBON2Ma 950621371 35  -38305 ok even 60.7 564 39 158 16 9486
Bruker Compass DataAnalysis 4.1 printed: 1/21/2016 2.43:12PM by. RU 10f1

HR-ESI-MS Spectrum of 3B-[N-(3-(NV'-(Fmoc-lysin(Boc)amide))aminopropyl)carbamoyl]|
cholesterol (11)
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WR-NMR189 Wuttiphong WK(1l)-54 (20 mg, CDC13)
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'"H NMR Spectrum (400 MHz, CDC]l;) of 3B-[N-(2-(N ~(lysin(Boc)amide))aminoethyl)
carbamoyl]cholesterol (12)
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WR-NMR189 Wuttiphong WK(1)-54 (20 mg, CDC13)
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13C NMR Spectrum (100 MHz, CDCl3) of 3B-[N-(2-(N ~(lysin(Boc)amide))aminoethyl)
carbamoyl]cholesterol (12)



~ Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/10/2015 12:32:57 PM
Analysis Name  D:\Data\Boon-ek\ESI\BY-HRMS-123. (pos ).d
Method tune_wide.m Operator RU
Sample Name WK (1)-54 Instrument  micrOTOF 8213750.10411
Comment
Acquisition Parameter o -
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180°C
Scan Begin 50 miz Set Capillary 4500V Sel Dry Gas 4.0 Umin
Scan End 3000 m/z Set End Plate Offset  -500V Sel Divert Valve Wasle
Intens. +MS, 0.2min #14
x108
1.5
1+
701:5508
1.0
0.54
1+
] 3893551 “s'i‘m
0.0 boeee ) + . - . 1
400 600 800 1000 1200 miz
Meas. m/z # lon Formula miz e Mean rdb N-Rule e mSigm Stdl  Std Stdl Std  Sid
[ppm] e Conf a Mean VarNo m/z Comb
(ppm] miz m  Diff Dev
701.559839 1 CABHTINZ203  701.56157 -25 A0Ns ok even 122 165 22 60 1.1 8427
2 C41HTINAQS  T701.557548 33 28 75 ok even 145 169 2.0 54 09 8250
3 C40HT708 701.556210 =52 46 25 ok even 263 34 33 100 10 9258
1 CABHTIN203  T01.561571 -25 30115 ok even 122 165 22 6.0 1.1 8427
2 CATHTINAOS  701.557548 33 28 75 ok even 145 169 20 5.4 09 8250
3 CAQHTTOR 701.556210 52 46 25 ok even 283 311 33 10.0 10 9258
1 CA4HTANZNa03 701.559165 1.0 05 85 ok even 39 50 06 2.2 11 8427
2 C49HT4Na0 701.563188 48 53125 ok even 245 306 38 105 1.2 8981
Bruker Compass DataAnalysis 4.1 printed: 172172016 2.2626 PM by RU I T A

HR-ESI-MS Spectrum of 3B-[N-(2-(N ~(lysin(Boc)amide))aminoethyl)carbamoyl]cholesterol

(12)
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WR-NMR307 wuttipong WK (1l)-186 (9 mg, CDC13)
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'"H NMR Spectrum (400 MHz, CDCl;) of 3B-[N-(3-(N'-(lysin(Boc)amide))aminopropyl)
carbamoyl]cholesterol (13)

WR-NMR307 wuttipong WK(1)-186 (9 mg, CDC1l3)
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BBC NMR Spectrum (100 MHz, CDCl3) of 3B-[N-(3-(N'-(lysin(Boc)amide))aminopropyl)
carbamoyl]cholesterol (13)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/21/2016 11:31:21 AM

Analysis Name  D:\Data\Boon-ek\ESNBY-HRMS-148 (pos).d
Method tune_wide.m Operator RU
Sample Name WK (1)-181/12-14 Instrument  micrOTOF 8213750.10411
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 *C
Secan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 4.0 Umin
Sean End 3000 m/z SetEnd Plate Offset  -500V Set Divert Valve Waste
Intens, +MS, 0.3min #18
x10%
5-
1+
N 7155753
2.
368 4315
487.4288 l_
0 . % PP i O TR TR0 T o . : .”49'“551
300 400 500 600 700 800 200 1000 1100 1200 miz
Meas. m/z # lon Formula miz  em Mean rdb N-Rulee™ mSigmStdl  Std Stdl Std  Std
[ppm] err Conf a Mean VarNoe m/z Comb
[ppm] m/z m  Diff Dev
715575280 1 C4ZHT5N405 715573198 29 23 75 ok even 18 23 18 12 10 5912
2 C45HTEN2NaO3 715574815 07 0.1 85 ok even 11.8 141 0.7 4.7 1.1 6836
3 C41HT909 715571861 48 .37 25§ ck even 121 17.2 38 48 13 8427
4 CATHTSN203 715577221 -27 37115 ok even 216 278 s 78 13 8920
5 C50HTENa0 715578838 50  6.1125 ok even 331 424 52 114 15 0434
1 CAZHTEN4AO5 715573198 28 23 15 ok even 18 23 18 1.2 1.0 591.2
2 CASHTBN2MNaO3 715.574815 07 01 85 ok even 1.8 141 07 47 1.1 6836
3 C41HTS09 715.571861 4.8 37T 25 ok even 121 172 39 48 13 8427
4 CATHTSN203 715577221 27 37115 ok even 216 279 39 78 13 8920
5 C50H7E6Na0 715.578838 50 6.1125 ok even 331 424 52 114 15 9434
1 C43HTTN2Na203 715572409 40 -33 55 ok even 22 34 25 1.9 11 79441
2 CASHTBN2NaO3 715574815 0.7 01 85 ok even 11.8 141 07 4.7 11 7483
3 C4BHTTNa20 715576432 16 24 95 ok even 247 292 19 95 12 9138
4 C50H76Na0 715578838  -5.0 61125 ok even 331 424 52 114 1.5 9775
Bruker Compass DataAnalysis 4.1 printed: 1/21/2016 2.44:22PM “by: RU T toft

HR-ESI-MS Spectrum of 3B-[N-(3-(NV'-(lysin(Boc)amide))aminopropyl)carbamoyl]cholesterol
(13)
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WR-NMR 242 Wuttiphong WK (1l)-92 (CDC1l3 + 5 drops of CD30D)
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'H NMR Spectrum (400 MHz, CDC]l;) of 3B-[N-2-(N-~(N"',N"',N"' ,-trimethylammonium-
lysin(Boc)amide))aminoethyl)carbamoyl]cholesterol (14)
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I3C NMR Spectrum (100 MHz, CDC]l;) of 3B-[N-2-(N~(N"',N"',N"' ,-trimethylammonium-
lysin(Boc)amide))aminoethyl)carbamoyl]cholesterol (14)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/21/2016 11:04:23 AM
Analysis Name  D:\Data\Boon-eK\ESIBY-HRMS-142 (pos).d

Method tune_wide.m Operator  RU

Sample Name WK (1)-133/7-8 Instrument  micrOTOF 8213750.10411
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Sel Nebulzer 0.4 Bar
Focus Nol aclive Sel Dry Heater 180 °C
Scan Begin 50 miz Set Capillary 4500 vV Set Dry Gas 4.0 Umin
Scan End 3000 miz Sel End Plale Offset  -500V Set Divert Valve Waste
Intens. | +MS, 0.2min #9
x109
EJ
1+
7436069
4‘
2_
G ‘ftl L AL i Iszzlsmg " | Fﬁsmsjﬁs f 3. ?11 L _.L‘_ Pa— R . - .
400 500 600 700 800 900 miz
Meas. m/z # lon Formula miz  em Mean rdb N-Rule e” mSigm Sidl  Std Stdl  Std Std
ppm] er Conf a Mean VarNo m/z Comb
[ppm] miz m Diff Dev
743 606895 1 C44HTINAOS 743604498 3z 22 75 Ok even 7.4 103 4.2 4.4 10 8332
2 C43H8309 743603161 -5.0 389 25 olc even 74 128 49 4.4 1.1 8480
3 C49HTIN203 743608521 2.2 33115 ok even 27 27 46 a1 1.2 9151
1 CA4HTINAOS  T43.604498 32 22 75 ok even 7.1 103 42 44 1.0 8332
2 C43H8309 743603181 .50 -39 25 ok even 74 128 49 44 1.1 8480
3 C49HTONZOI 743608521 2.2 33 NS ok even 271 327 46 8.1 1.2 9151
1 CATHBOMN2NaO3 T43.606115 1.0 00 B85 ok even 169 202 40 6.3 1.2 8427
2 C52H80Na0 743610138 4.4 55125 ok even 38.7 466 57 126 1.3 8357
Bruker Compass DataAnalysis 4.1 printed; 1/21/2016 2:31.41 PM by. RU 1of1

HR-ESI-MS Spectrum of 3B-[N-(2-(N~(N"",N"",N"' -trimethylammonium-lysin(Boc)amide))
aminoethyl)carbamoyl]cholesterol (14)
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WR-NMR234 Wuttiphong WK(1)-191 (CDC13)
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'"H NMR Spectrum (400 MHz, CDCl;) of 3B-[N-(3-(N~(N"',N"",N"' ,-trimethylammonium-

lysin(Boc)amide))aminopropyl)carbamoyl]cholesterol (15)
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I3C NMR Spectrum (100 MHz, CDC]l;) of 3B-[N-(3-(N~(N"',N'',N"' ,-trimethylammonium-

lysin(Boc)amide))aminopropyl)carbamoyl]cholesterol (15)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/21/2016 11:41:14 AM
Analysis Name  D)\Data\Boon-ek\ESNBY-HRMS-150 (pos).d
Method tune_wide.m Operator RU
Sample Name WK (1)-191/14(2)/F16-F25 Instrument micrOTOF 8213750.10411
Comment
Acquisition Parameter - -
Source Type ESl lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 °C
Scan Begin 50 miz Set Capillary 4500V Set Dry Gas 4.0 Umin
Scan End 3000 mfz Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. +MS, 0.9min #51
:(105,
1.254
1+
1.007 7576207
i+
0.751 368.4317
0.504 1+ 1+
4132714 GB5 4371
0.254 =
6006 6155218 10308676
0,00 L tipimpasiial L ¥ P SRR T L e | o st i 11850325
300 400 500 600 700 800 800 1000 1100 1200 miz
Meas. m/z # lon Formula miz err Mean rdb N-Rulee™ mSigm Std!  Std Stdl  Sid S
[ppm] er Conf a Mean VarNo mfz Comb
[ppm] mlz m  Diff Dev
757620672 1 CASHBIN4OS 757620148 07 06 75 ok even 7.2 104 08 4.3 14 7133
2 C44H8509 757.618811 25 23 25 ok even 8.7 139 18 46 1.4 8187
3 CA3HB2ZN4Na05 757617742 39 38 45 ok even 123 18.7 29 8.0 12 9153
4 C48H82N2Na03 757.621765  -1.4 16 85 ok even 160 19.0 14 58 15 8130
5 C50H81N203 757624171 46 48115 ok even 258 3.0 37 8.4 15 9358
1 CASHB1N4OS 757620148 0.7 06 75 ok even 7.2 104 08 43 1.4 T133
2 C44H8509 757618811 25 23 25 ok even 87 139 18 45 14 8187
I C4IHOAZNANADS 757617742 39 38 45 ok even 123 187 29 8.0 1.2 9153
4 C4BHBZNZNa03 757621765 -1.4 i6 85 ok even 16.0 19.0 14 58 1.5 8130
5 CS50HB1NZ03 757624171 45 48115 ok even 259 310 a7 B4 1.5 9358
1 C46HB3NZNa203 757.619360 -1.7 16 55 ok even 29 129 1.4 6.4 14 B8422
2 C4A3HAZN4Na0S5 757617742 a9 -38 45 ok even 123 187 29 B0 1.2 9.2
3 CABHA2NZNaO3 757 621765 -1.4 16 85 ok evien 160 190 14 58 15 8318
4 C51H83Na20 757 623382 -36 38 95 ok even 271 320 0 a7 1.7 9372
Bruker Compass DataAnalysis 4.1 printed:  1/21/2016 2:46.23 PM by: RU “1of1

HR-ESI-MS Spectrum of 3B-[N-(3-(N~(N"",N"",N" ,-trimethylammonium-lysin(Boc)amide))
aminopropyl)carbamoyl]cholesterol (15)
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WR-NMR235 Wuttiphong WK (1)-65 (10 mg, CDC13)
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'H NMR Spectrum (400 MHz, CDCl;) of 3B-[N-(2-(N-=(N"'-(N""",N""'-diBoc(guanidinyl-
lysin(Boc)amide))))aminoethyl)carbamoyl]cholesterol (16)
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I3C NMR Spectrum (100 MHz, CDCl;) of 3B-[N-(2-(N~(N"'-(N""",N'""-diBoc(guanidinyl-
lysin(Boc)amide))))aminoethyl)carbamoyl]cholesterol (16)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/10/2015 12:17:33 PM
Analysis Name  D:\Data\Boon-ek\ESI\BY-HRMS-120. (pos ).d
Method tune_wide.m Operator RU
Sample Name WK (1)-65 Instrument  micrOTOF 8213750.10411
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180°C
Scan Begin 50 miz Set Capillary 4500 v Sel Dry Gas 4.0 Vmin
Scan End 3000 miz Set End Plate Offset  -500V Sel Divert Valve Waste
Intens. +MS, 0. 1rin #7)
x108
1.04
0.8 1+
955.6665
0.64
0.44
0.2
& 8436323 1.
} 400 600 800 1000 miz
Meas. m/z # lon Formula miz  er Mean rdb N-Rulee” mSigm Stdl  Std Stdl  Std Std
[ppm] err Cont a Mean VarNo m/z Comb
[ppm] m  Dif Dev
965656542 1 C52H90NENa09 965.666149 0.4 0.0 105 ok even 359 367 9.7 06 7449
Bruker Compass DataAnalysis 4.1 “printed. 1/21/20162.25:05PM by RU T 1ofd

HR-ESI-MS Spectrum of 3B-[N-(2-(N~«(N"'-(N""",N'""'-diBoc(guanidinyl-lysin(Boc)amide))))

aminoethyl)carbamoyl]cholesterol (16)
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WR-NMR232 Wuttiphong WK (2)-81 (CDC13)
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"H NMR Spectrum (400 MHz, CDCl;) of 3B-[N-(3-(N =(N"'-(N""",N"""-diBoc(guanidinyl-
lysin(Boc)amide))))aminopropyl)carbamoyl]cholesterol (17)
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13C NMR Spectrum (100 MHz, CDC]l;) of 3B-[N-(3-(N~(N"'-(N""",N""'-diBoc(guanidinyl-
lysin(Boc)amide))))aminopropyl)carbamoyl]cholesterol (17)
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Mass Spectrum SmartFormula Report

Analysis Info

Acquisition Date

Analysis Name  D:\Data\Boon-eK\ESI\BY-HRMS 579 (pos).d

Method tune_low.m
Sample Name PK(1)-4
Comment

Operator

RU

9/13/2018 10:32:47 AM

Instrument micrOTOF

8213750.10411

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Mot active Set Dry Heater 180 °C
Scan Begin 50 m/z Set Capillary 4500 vV Set Dry Gas 4.0 /min
Scan End 3000 m/z Set End Plate Offset -500 vV Set Divert Valve Waste
Intens. 4 +MS, 0.7-1.0min #43-58|
x1057
3—
1+
] 979.6844
2]
1 :
0 1 304.?555 413.2677 522.5980 R e
200 400 500 800 1000 1200 1400 miz
Meas. m/z # lon Formula m/z |err| [mDa] err[ppm] Meanerr[ppm] rdb N-Rule e Conf mSigma
979684399 1 C53H92N6Na09  979.681799 286 2.1 23 105 ok even 13.8
2 (C54H88N10NaO5 979.683137 1.3 -13 -1.0 155 ok even 234
3 C46H96NEBNa0O14 979 687672 33 33 36 15 ok even 244
Bruker Compass DataAnalysis 4.1 printed: 11/20/2018 12:38:34 PM by: RU 10of1

HR-ESI-MS Spectrum of 3B-[N-(3-(N~(N"'-(N""",N'"'-diBoc(guanidinyl-lysin(Boc)amide))))

aminopropyl)carbamoyl]cholesterol (17)
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WR-NMR190 Wuttiphong WK(1l)-56 (20 mg, CDC13 + 10 drops of CD30D)
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'"H NMR Spectrum (400 MHz, CDCl;) of 3B-[N-(2-(N “lysinamide)aminoethyl)carbamoyl]
cholesterol (1A)

WR-NMR190 Wuttiphong WK(1l)-56 (20 mg, CDC1l3 + 10 drops of CD30D)
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13C NMR Spectrum (100 MHz, CDCl;) of 3B-[N-(2-(N “lysinamide)aminoethyl)carbamoyl]
cholesterol (1A)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/10/2015 12:23:46 PM
Analysis Mame  D:\Data\Boon-ekK\ESNBY-HRMS-122. (pos ).d
Method tune_wide.m Operator RU
Sample Name WK (1)-56 Instrument micrOTOF 8213750.10411
Comment
Acquisition Parameter e
Source Type ESI lon Polarity Positive Set Mebulizer 0.4 Bar
Focus Mot active Set Dry Heater 180 *C
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Vmin
Sean End 3000 miz Set End Plate Offset  -500V Set Divert Valve Waste
Intens. +MS, 1.2min #?d1
xod
‘.
5 1+
A 801,5050
2-
% 1+ 1+ 1+
359.3574 413.2652 754 5844
5506283 6854318 b
e e o e o et S A S e S o
300 350 400 450 S00 550 600 650 700 750 miz
Meas. m/z # lon Formula miz er Mean rdb N-Rule e mSigm Stdl  Std Stdl  Sid  Std
[ppm] e Conf a Mean VarNo mfz Comb
[ppm] m/z m  Diff Dev
601.505040 1 CIGHESN403  601.505118 0.1 08 65 ok even 137 183 15 58 0.8 8427
1 C36HE5N403 601505118 0.1 08 65 ok even 137 183 1.5 58 08 8427
1 C34HGEN4NA03 601.502713 39 -32 35 ok even 49 T.0 2.4 3z 0.8 B427
2 CI9HEEN2MNa0 601.506735 -28 36 75 ok even 26.2 351 26 109 1.0 9598
Bruker Compass DataAnalysis 4.1 printed: 1/21/2016 2.21:20 PM by. RU 1of1

HR-ESI-MS Spectrum of 3B-[N-(2-(N “lysinamide)aminoethyl)carbamoyl]cholesterol (1A)
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WR-NMR206 Wuttiphong WK(1l)-192 (10.2 mg, CDC13)
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'H NMR Spectrum (400 MHz, CDCls) of 3B-[N-(3-(N “lysinamide)aminopropyl)carbamoyl]
cholesterol (4A)

WR-NMR206  Wuttiphong  WK(1)-192 (10.2 mg, CDC13)
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BC NMR Spectrum (100 MHz, CDCls) of 3B-[N-(3-(N “lysinamide)aminopropyl)carbamoyl]
cholesterol (4A)

32



~ Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/21/2016 11:35:57 AM
Analysis Name  D:\Data\Boon-ek\ESI\BY-HRMS-149 (pos).d
Method tune_wide.m Operator RU
Sample Name WK (1)-192/13-14-F1-F13 Instrument  micrOTOF B213750.10411
Comment
Acquisition Parameter '
Source Type ESl lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180°C
Scan Begin 50 miz Set Capillary 4500V Sel Dry Gas 4.0 Umin
Scan End 3000 miz Sel End Plate Offset  -500V Set Divert Valve Waste
Intens. +M3, 1. Tmin #101
x105
3
1+
24 6155225
1+
] 3684312
1 g
4 i
| 522.6002 6854373 1030.8715
0 ' il 4 i SR b i . ke . - - e - — ’ .
300 400 500 600 700 800 900 1000 1100 1200 miz
Meas. m/z # lon Formula m/z  emr Mean rdb N-Rule ¢~ mSigm Stdl  Std Sidl Std Std
[ppm] er Conf a Mean VarNo m/z Comb
[ppm] miz m  Diff Dev
615522527 1 CI8HT107 615.519431 -50 49 15 ok sven 64 100 3.2 34 02 8840
2 CITHETN4O3  B15.520768 29 -29 65 ol gven 87 83 20 36 04 Ba27
3 C40HE8NZNa0 615522386 0.2 02 7.5 ok even 184 229 1.1 75 0.2 B756
4 CA4ZHBTNZO 615524791 A7 3.7 105 ok even 297 378 25 119 0.2 9625
1 CIGHT107 615.519431 -5.0 49 15 ok gven 64 100 az 34 0.2 8840
2 C3ITHETN4O3  615.520768 29 28 6.5 ok aven 6.7 83 20 36 04 8427
3 C4A0HB8N2NaQ 615522386 0.2 H2 75 ok even 184 229 1.1 75 02 8756
4 CAZHETMN20 615524791 -3.7 AT 105 ok even 20.7 379 25 19 02 9625
1 C3BHE9MN2ZNa20 615519980 4.1 41 45 ok even a7 111 2.7 4.9 0.2 9342
2 C4A0HEBMN2ZNa0 615522386 -0.2 02 75 ok even 184 229 11 75 02 8872
Bruker Compass DataAnalysis 4.1 “printed:  1/21/2016 2:45:26 PM " by RU B ' Tof1

HR-ESI-MS Spectrum of 3B-[N-(3-(N “lysinamide)aminopropyl)carbamoyl] cholesterol (4A)
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WR-NMR243 Wuttiphong WK(1)-102 (10.3 mg, CDC1l3 + CD30D)
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"H NMR Spectrum (400 MHz, CDCls) of 3B-[N-(2-(N~(N",N"',N'"' ,-trimethylammonium-
lysinamide))aminoethyl)carbamoyl]cholesterol (2A)
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WR-NMR243  Wuttiphong WK (1)-102 (10.3 mg, CDC13)
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I3C NMR Spectrum (100 MHz, CDCl;) of 3B-[N-2-(N~(N"',N"",N"' ,-trimethylammonium-
lysinamide))aminoethyl)carbamoyl]cholesterol (2A)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/21/2016 11:09.49 AM
Analysis Name  D:\Data\Boon-ek\ESNBY-HRMS-143 (pos).d

Method tune_wide.m Operalor RU

Sample Name WK (1)-150/9-10 Instrument  micrOTOF 8213750.10411
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Sel Nebulizer 0.4 Bar
Focus Not active Sel Dry Heater 180 'c_
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Umin
Scan End 3000 mvz Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. +MS. 0.7min Mq
x108]
&4
] 1+
31 643,5539
2-
1.
757 5481
0 v . A il ’ :
400 500 600 700 800 800 miz
Meas. m/z # lon Formula mfz emr Mean rdb N-Rule ™ mSigm Stdl  Std Stdl S S
[ppm] e Conf a Mean VarNo m/z Comb

[ppm] m/z m  Diff Dev

643.553874 1 C44HTIN20  643.556091 -34 29105 ok even 155.1 150.0 20 467 13 8075
2 CIOHTINAOI  643.552069 28 -34 65 ok even 179.5 1815 23 566 13 8427

3 C38HT507 643.550731 49 53 15 ok even 191.1 1958 35 613 1.2 8911

1 C44HTIN2O  643.556091 -3.4 29105 ok even 1551 1500 20 467 1.3 8075

2 CIOHTINGO3 643.552069 28 =34 65 ok even 179.5 1815 23 56.6 13 8427

3 C38HT507 643.550731 49 <53 15 ok even 191.1 1858 s 613 12 68911

1 CA2ZHT2N2Na0O 643 5535685 0.3 08 75 ok even 166.8 165.2 09 514 1.3 B4a27

Bruker Compass DataAnalysis4. 1 printed: 1/21/2016 2:32:43PM by, RU T 1oft

HR-ESI-MS Spectrum of 3B-[N-(2-(N~(N"",N",N"' ,-trimethylammonium-
lysinamide))aminoethyl)carbamoyl]cholesterol (2A)
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WR-NMR237 Wuttiphong WK (2)-79 (20.0 mg, CDC13+CD30D
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'"H NMR Spectrum (400 MHz, CDC]l;) of 3B-[N-(3-(N~(N"',N"',N"' ,-trimethylammonium-
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WR-NMR237 Wuttiphog WK (2)-79 (20.0 mg, CDC1l3 + 5 drops of CD30D)
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BC NMR Spectrum (100 MHz, CDCl3) of 3B-[N-(3-(N~(N"",N",N"' -trimethylammonium-
lysinamide))aminopropyl)carbamoyl]cholesterol (5A)
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Mass Spectrum SmartFormula Report

Analysis Info

Acquisition Date  1/21/2016 11:45:05 AM
Analysis Name  D:\Data\Boon-eK\ESNBY-HRMS-151 (pos).d
Method tune_wide.m Operator RU
Sample Name WK (2)-25/11-15 Instrument  micrOTOF 8213750.10411
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180°C
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Umin
Scan End 3000 miz Set End Plate Offset  -500V Set Divert Valve Waste
intens. +MS, 1 2min #69
x106
1.5
1+
1.04 657.5688
051
.I 1+
1280240 0"
{289, 7
PR b AP R : : ; : i . :
300 400 500 600 700 200 900 1000 1100 1200 miz
Meas. m/z # lon Formula miz  er Mean rdb N-Rulee  mSigmStdl Std Sidl  Sid  Sid
[ppm] e Conf a Mean VarNo mfz Comb
[ppm] miz m  Diff Dev
657.568832 1 C39HTTOT 657.566381 =37 31 15 ok even 47 59 2.2 19 09 7815
2 CI8HT4N4Na03 B57.565313 -54 49 35 ok even 58 9.2 33 34 08 8828
3 CAQHTIN4Q3  BS5T 567719 AT -1.2 65 ok even 71 86 1.2 i § 08 7470
4 C43HT4N2NaO 657569336 08 14 75 ok even 19.7 245 1.3 76 09 889.1
5 C45HT3INZ0 857571741 44 50105 ok even 35 395 34 125 10 9739
1 CIHTT07 657 566381 -37 -31 15 ok even 47 59 22 19 09 7815
2 C38HT4N4NaO3 657.565313 54 498 35 ok even 58 92 a3 34 08 8828
3 C40H73IN403 657567719 17 .12 65 ok even 7.1 886 1.2 27 08 7470
4 CA3HT4N2NaO 657.569336  -08 14 75 ok even 19.7 245 1.3 7.6 08 889.1
5 C45HTIN2O  B57.571741 44 50105 ok even 315 395 34 125 1.0 9739
1 CI8HT4N4ANa03 657.565313 -54 49 35 ok even 58 9.2 a2 14 08 9027
2 CATHT75N2Na20 657.566930 29 -23 45 ok even 86 102 1.8 35 09 8427
3 CA3HT4N2Na0O 657.569336 08 14 75 ok even 197 245 1.3 76 0.9 8993
Bruker Compass DataAnalysis 4.1 printed: 1/21/2016 2:47:50 PM “by: RU - “Tof1

HR-ESI-MS Spectrum of 3B-[N-(3-(N~(N"",N",N"' ,-trimethylammonium-
lysinamide))aminopropyl)carbamoyl]cholesterol (5A)
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WR-NMR239 Wuttiphong WK(1)-138 (10.7 mg, CDC13)
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'H NMR Spectrum (400 MHz, CDCl;) of 3B-[N-(2-(N ~(N"'-guanidinyl-
lysinamide))aminoethyl)carbamoyl]cholesterol (3A)

WR-NMR239 Wuttiphong WK (1)-138 (10.7 mg, CDC13)
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13C NMR Spectrum (100 MHz, CDC]l;) of 3B-[N-(2-(N ~(N'"'-guanidinyl-
lysinamide))aminoethyl)carbamoyl]cholesterol (3A)
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\Boon-ek\ESIBY-HRMS-144 (pos).d
Method tune_wide.m

Sample Name WK (1)-140/10-12

Comment

Acquisition Date  1/21/2016 11:13:04 AM

Operator  RU

Instrument  micrOTOF

8213750.10411

Acquisition Parameter

Source Type Esl lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Sel Dry Heater 180 *C
Scan Begin 50 miz Set Capillary 4500 V Set Dry Gas 4.0 Umin
Scan End 3000 m/z Set End Plate Offset  -500V Sel Divert Valve Waste
Intens. +MS, 0.5min #29
x108
1.25
1.00 1+
6435315
0.757
0.504
0.251
L ‘l 743.5932
0.00 +— - e e d iy i : i
400 500 700 800 800 miz
Meas. m/z # lon Formula m/z er Mean rdb N-Rule e mSigm Stdl  Std Stdl Std Sid
[ppm] e Conf a Mean VarNo m/z Comb
[ppm] miz ™m Diff Dewv
643.531525 1 C3ITH6TNGO3  643.526916 -7.2 58 75 ok even 46 B4 4.4 21 09 6925
2 C40HTIN204  £43.540835 -145 150 65 ok even 62 9.1 9.7 31 1.1 8421
3 C41HT105 643.529602 -3.0 24 65 ok even 9.0 133 16 46 1.2 6689
4 C36HTIN207 643525579 -9.2 87 25 ok even 16.1 211 586 66 1.0 8434
5 C3ISHTIN4DE 643538812 82 87 25 ok even 184 248 56 78 09 8592
6 C42HE7TNAO 643530839 09 04 115 ok even 19.9 260 06 82 11 6902
7 C48HE7 643523729 -121 115155 ok even 474 604 74 198 14 G578
1 C3THETNGO3 643526916 72 68 75 ok even 46 64 44 2.1 09 6925
2 CA0HTIN20O4  643.540835 -145 150 65 ok even 62 81 97 kR 1.1 8421
3 C41HT105 643520602 30 -24 65 ok even 80 133 16 46 12 6689
4 CIBHTIN2OT  643.525579 -9.2 87 25 ok even 161 211 56 6.6 1.0 8434
5 CI5HTIN4OE  643.536812 82 87 25 ok even 184 248 56 78 09 8592
6 C4ZHETN4O 643.530939 09 04 115 ok even 19.9 26.0 06 82 11 6802
7 C4BHET 6435237290 121 -11.5 155 ok even 474 604 74 18.6 14 9578
1 C39HT2NaO5  643.527196 £.7 £1 38 ok even 38 486 4.0 16 1.2 6890
2 C38HT2N2NaO4 643538429 107 113 35 ok even 58 7.7 73 24 11 B185
3 C39H68NGMNa 643539767 -12.8 132 85 ok even 61 T4 85 26 09 8442
4 C40HE8N4Na0D  643.528534 46 42 85 ok even 82 104 27 a3 11 7520
5 C35H68NSNa03 £43.524511 109  -105 4.5 ok even 162 233 88 74 08 9234
6 CI4HT2N2NaO7 £43.523173  -13.0 -125 05 ok even 275 3719 80 19 10 9654
7 C33HT2NANaO6 643.534407 4.5 49 05 ok even 209 420 32 132 09 9427
1 C40HTIN204 643540835 -145 150 65 ok even 62 91 97 31 11 84214
2 C4BHET 643523729 -121  -115155 ok even 474 604 74 196 14 9578
1 C3BHT2N2NaO4 643538429 107 113 35 ok even 58 7.7 7.3 24 1.1 B185
Bruker Compass DataAnalysis 4.1 printed: 1/21/2016 2:34:18 PM by: RU 10f1

HR-ESI-MS Spectrum of 3B-[N-(2-(N ~(N'"'-guanidinyl-lysinamide))aminoethyl)carbamoyl]

cholesterol (3A)
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WR-NMR245 Wuttiphong WK (2)—-42 (19.3 mg, CDC13 + 5 drops of CD30D)
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'"H NMR Spectrum (400 MHz, CDCl;) of 3B-[N-(3-(N ~(N'"'-guanidinyl-
lysinamide))aminopropyl)carbamoyl]cholesterol (6A)

WR-NMR245 Wuttiphong WK(2)-42 (19.3 mg, CDC13 + 5 drops of CD30D)
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13C NMR Spectrum (100 MHz, CDCls) of 3B-[N-(3-(N ~(N'"'-guanidinyl-
lysinamide))aminopropyl)carbamoyl]cholesterol (6A)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date ~ 11/19/2018 3:20:34 PM
Analysis Name  D:\Data\Boon-ek\ESI\BY-HRMS 658 (pos).d

Method tune_low_test.m Operator RU

Sample Name PK(1)-5 Instrument micrOTOF 8213750.10411
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Mot active Set Dry Heater 180 °C
Scan Begin 50 m/z Set Capillary 4500V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens.] +MS, 0.6min #36|
x1059
4
1 .
3] 657.5417
21
1
1 245.2063 413.2642 801.6196
ol W I xl‘JL I N T : : ;
200 400 600 800 1000 1200 1400 miz
Meas. m/z # lon Formula m/z |err|[mDa] err[ppm] Meanerr[ppm] rdb N-Rule e Conf mSigma
657 541701 1 C3BHB9NGO3 657 542567 09 13 17 75 ok even 137
2 C42H7305 657.545252 386 54 59 65 ok even 270
3 C49H69 657 539379 23 -35 30 155 ok even 659
Bruker Compass DataAnalysis 4.1 printed: 11/20/2018 12:33:30 PM by: RU 1o0f1

HR-ESI-MS Spectrum of 3B-[N-(3-(N ~(N'"'-guanidinyl-lysinamide))aminopropyl)
carbamoyl]cholesterol (6A)
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Purification of active lipid 3p-[/V-(3-(/V“lysinamide)aminopropyl)carbamoyl]cholesterol
(4A)

The lipid 4A for HPLC-HRMS was prepared at 1 ug/uL in methanol : water (1:1). The solution
of lipid 4A (5 uL) was injected onto the reverse phase C18 column (Acclaim™120: C18 3 um
120 A, 2.1x150 mm). ACN : water was used as a mobile phase with a constant flow rate of 0.3
mL/min. The column temperature was set at 40 °C. The total run time was 30 min. The
percentage of purification was found at ~93%. (See chromatogram)

Table S1: Solvent systems

Time ACN H,O

15 min 5% 95%

20 min 100% 0%

25 min 100% 0%

25 min 5% 95%

30 min 5% 95%
102182984

% purity of active lipid 4A X 100

940775 + 1530827 + 102182984 + 2022050 + 2622850 + 589047

92.99%
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Generic Display Report (all)

Intens. 25June19_Blank_BE1_01_956.d: BPC +
x1057
5.
44
3_
2,
1
Intend 25June19_Lipid_4A_BE5_01_960.d: BPC +
x106]
3
2.0
1.5
1.0
0.5
_/\M\N\JA&-M\M_A ] A M
A % AN
lnte%; 25June19_Lipid_4A_BE5_01_960.d: EIC C37H67N403 [M+H]+
X109
5.
4_
3.
2.
1.
0 5 10 15 20 25 Time [min]
# RT [min] Area Int. Type [ S/N Chromatogram Max. m/z
1 123 940775 Manual 111675 673 BPC+ 2742756
2 14.0 1530827 Manual 130887 727 BPC+ 367.3361
3 15.1 102182984 Manual 2195943 1460.8 BPC + 369.3543
4 19.0 2022050 Manual 210458 1214 BPC+ 6435146
5 19.6 2622850 Manual 130430 625 BPC+ 487.4250
6 211 589047 Manual 170530  79.4 BPC+ 282.2801
RU
Bruker Compass DataAnalysis 4.1  printed: 7/1/2019 9:00:56 AM by: Page 1 of 1

HPLC-HRMS chromatogram of active lipid 4A
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